Background: Vitamin D deficiency is considered to be the most common nutritional deficiency and also one of the most common undiagnosed medical conditions in the world. Vitamin D is naturally present only in minor amounts in most foods; the great majority is synthesized by the action of ultraviolet light on chemical precursors in the skin. The manifestation of vitamin D deficiency in sub adults is referred to as rickets, and in adults, osteomalacia . Rickets and osteomalacia are the sub adult and adult expressions of a disease in which the underlying problem is a failure to mineralize bone protein (osteoid). The most common cause of this disease is a physiological deficiency in vitamin D. The associated problems include deformed bones.
Introduction:
Vitamin D is thought of as the "sunshine vitamin" because it is synthesized by various materials when they are exposed to sufficient sunlight (1) .During exposure to sunlight, 7-dehydrocholesterol in the epidermis and dermis absorb ultraviolet B radiation resulting in the production of pre-vitamin D3. Pre-vitamin D3 is rapidly converted by thermally induced rearrangement of the double bonds to form vitamin D3 (Figure 1 ). (2) . Vitamin D deficiency causes a decrease in the efficiency of intestinal calcium absorption and results in a decrease in ionized calcium. The calcium sensor in the parathyroid glands immediately recognizes the decrease causing the parathyroid glands to increase the production and secretion of parathyroid hormone (PTH) (3) .
Rickets is a metabolic bone disease with multiple causes. The most common cause is a vitamin D deficiency. Vitamin D is needed for mineralization of newly formed bone matrix, osteoid. When mineralization is impaired due to a prolonged vitamin D deficiency, the bones become soft and will bend due to weight bearing and muscular tension (4) (5) (6) (7) . The skeletal effects of rickets are deformity of the inadequately mineralized bone under mechanical forces (8) .
Osteomalacia is a weakening of the bones due to problems with bone formation or the bone building process. The most common reason that osteomalacia occurs is a lack of vitamin D. Vitamin D is an important nutrient that helps to absorb calcium in the intestine. Vitamin D also helps maintain calcium and phosphate levels for proper bone formation. It is made within the skin from exposure to UV rays in sunlight, and it can also be absorbed from foods such as dairy products and fish. Low levels of vitamin D mean that you cannot process calcium for use in your bones to give them structural strength. This can result from either a problem with diet, lack of sun exposure, or a problem with the intestines (9) . The purpose of this study is to investigate the skeletal remains of ancient Egyptians from Baharia oasis population, for lesions indicative of vitamin D deficiency (rickets and osteomalacia).
Material and methods
The material of this study consisted of 1075 ( 38 bones for sub adult and 1037 for adult) commingled bones which belonged to the Greco-Roman period. Table (1) shows the number of long bones from the Baharia oasis. This material was recovered from large rocky tombs in the Baharia oasis which is located in the Libyan Desert 180 Km west of the Nile Valley and 350 Km south west of Cairo and transferred to the lab at the Giza plateau (pyramids area) (10, 11) (Fig.2) .
The following procedures were performed on the collection:
1-Sex determination: of the adult skeletons was done using diameter of humerus and femur head (12) .
Sexing of sub adults: sexing of the sub adults can not be estimated macroscobically so they were not sexed 2-Age estimation:
Age determination of adult bones was carried out from radiography of the proximal humeri (13) and femuri (14) .
Age determination of sub adult bones was done according to Mark , Facchini and Veschi (15, 16) from bone length of femuri and tibiai.
3-
The samples were examined macroscopically for any lesions of rickets for sub adults (Tibia and femur) and any lesions of osteomalacia for adults.
Statistical analysis: SPSS V16 program was used for the statistical analysis and also chi square test was used to compare our results. 
Results:
The sample consisted of 1075 commingled bones (38 sub adults and 1037 adults). Sub adults aged from 0<18. There were no evidences of rickets in sub adult. The adult sample was divided to 8 groups according to age from 20-60 years (table, 2 ).
The femur bone was the only affected. Both sides (right and left) were affected by osteomalacia. The results showed no incidence of osteomalacia in females. n/N= number of affected bones/number of examined bones.
Discussion:
Veselka (2013) (7) reported that the manifestation of vitamin D deficiency in sub adults is referred to as rickets and in adults, osteomalacia. The prevalence of vitamin D deficiency in adult Baharia populations (Osteomalacia) was 7.4% all were adult males. The most important source of vitamin D is dermal synthesis under the influence of sunlight. Gordina (17) concluded that rarely, rickets can be caused by factors affecting normal processing of vitamin D in the body, such as kidney and liver disorders, or intestinal malabsorption (5, 2, and 18) . Vitamin D deficiencies (rickets), which are identified in childhood, are associated with osteomalacia in adults (19) .
Mechanical stress of work-loads could be one of the causes of osteomalacia. The absence of affected cases with rickets in this group could be attributed either to the few number of sub adult bones found or to the brest feeding of the children. During the Pharaonic period in Egypt, documentary sources indicate that infants were breastfed for up to three years (20) (21) (22) (23) also, during the Pharaonic period the primary foods given to infants at early stage were eggs and animal milk, particularly that of camels, goats, sheep and cows (22) .
In 1822 Sniadecki suggested that rickets was caused by lack of exposure to sunlight. He observed that children who lived in inner cities of Warsaw, Poland, had a very high incidence of rickets, whereas children living on the farms on the outskirts of the city essentially were free of this disease. Almost 70 years later Palm concluded from an epidemiological survey that the common denominator in rickets in children was lack of exposure to sunlight (1) . During the end of nineteen century and the beginning of twenty century, rickets due to vitamin D has almost disappeared from the United States and from many countries of Western Europe. However, rickets still exists in a number of countries like Egypt. Egypt, a country where the sun is shining all the year, has still a high prevalence of nutritional or vitamin D deficiency rickets. This high prevalence of rickets in sub adults nowadays might be due to low socioeconomic status, poverty, ignorance, illiteracy and history of lack exposure to sun light (24) .
In conclusion: Ancient Egyptian Population from Baharia oasis, the Greco Roman period was exposed to sunlight all over the year and their diet was rich of calcium and phosphorus. These few cases that we found may be due to environmental factors such as mechanical stress during different works of which wine and textile production.
